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(54) SURFACE ACOUSTIC WAVE DEVICE AND COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface 
acoustic wave device for improving the transmitting 
characteristics of a pass band. 
SOLUTION: A transversely coupled resonator type 
surface acoustic wave filter 201 having at least three 
comb-shaped electrode parts 205, 206, and 207 is 
arranged on a piezoelectric substrate 301. At least one 
surface acoustic wave resonator 203 is arranged on the 
surface acoustic wave filter 201 so as to be serially 
connected to at least two comb-shaped electrode parts 
205 and 207 of the surface acoustic wave filter 201. The 
value of a parasitic capacity inserted between the 
surface acoustic wave filter 201 and the surface acoustic 
wave resonator 203 is set so as to be 6.5x1 02/fO[pF] (in 

this case, fO is the central frequency[MHz] of the pass band of the surface acoustic wave filter 
201). 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave device for 

improving the transmitting characteristics of a pass band. 

SOLUTION: A transversely coupled resonator type surface acoustic wave filter 



201 having at least three comb-shaped electrode parts 205, 206, and 207 is 
arranged on a piezoelectric substrate 301 . At least one surface acoustic wave 
resonator 203 is arranged on the surface acoustic wave filter 201 so as to be 
serially connected to at least two comb-shaped electrode parts 205 and 207 of 
the surface acoustic wave filter 201 . The value of a parasitic capacity inserted 
between the surface acoustic wave filter 201 and the surface acoustic wave 
resonator 203 is set so as to be 6.5x1 02/fO[pF] (in this case, fO is the central 
frequency[MHz] of the pass band of the surface acoustic wave filter 201). 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It has the vertical joint resonator mold surface acoustic wave filter which was 
formed along the propagation direction of a surface acoustic wave on the piezo- 
electric substrate and which goes away at least three and has the mold polar 
zone, and the surface acoustic wave resonator which is this vertical joint 
resonator mold surface acoustic wave filter and which went away at least two 
and was connected to the serial to the mold polar zone, 
Surface acoustic wave equipment with which the value of the parasitic 
capacitance which enters between a vertical joint resonator mold surface 
acoustic wave filter and a surface acoustic wave resonator is characterized by 
being set to 6.5x1 02/below fO [pF] (correcting fO being the center frequency 
[MHz] of the passband of a vertical joint resonator mold surface acoustic wave 
filter). 
[Claim 2] 

It has the vertical joint resonator mold surface acoustic wave filter which was 
formed along the propagation direction of a surface acoustic wave on the piezo- 
electric substrate and which goes away at least three and has the mold polar 
zone, and the surface acoustic wave resonator which is this vertical joint 
resonator mold surface acoustic wave filter and which went away at least two 
and was connected to the serial to the mold polar zone, 



Wiring which is said vertical joint resonator mold surface acoustic wave filter and 
which goes away at least two and carries out the series connection of the mold 
polar zone and said surface acoustic wave resonator is arranged so that the 
ground lateral electrode pad connected to said comb mold polar zone may be 
surrounded, 

Surface acoustic wave equipment characterized by adjoining electrode pads 
other than this ground lateral electrode pad, and having a pad for property sorting. 
[Claim 3] 

Said vertical joint resonator mold surface acoustic wave filter has a reflector, 
The grounding terminal of all comb mold polar zone other than the comb mold 
polar zone which adjoins the comb mold polar zone connected to said surface 
acoustic wave resonator among the comb mold polar zone of said vertical joint 
resonator mold surface acoustic wave filter and said reflector is connected only 
to one electrode pad, 

And surface acoustic wave equipment according to claim 1 or 2 characterized by 
going away except the comb mold polar zone which adjoins the comb mold polar 
zone connected to said surface acoustic wave resonator, and said reflector, 
going away the ground side of the mold polar zone, and communalizing the mold 
electrode with the electrode finger. 
[Claim 4] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 3 to 
which said vertical joint resonator mold surface acoustic wave filter is 
characterized by three or for five going away and having the mold polar zone. 
[Claim 5] 

In the part where it goes away the ground side of the comb mold polar zone 
which adjoins the comb mold polar zone in said vertical joint resonator mold 
surface acoustic wave filter which goes away the signal side of the comb mold 
polar zone connected to said surface acoustic wave resonator, and is connected 
with the mold electrode at this aforementioned surface acoustic wave resonator, 
and the mold electrode adjoins each other mutually, 



Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 4 
characterized by making the bus bar of a comb mold electrode thin. 
[Claim 6] 

The electrode pad connected to the grounding terminal of the comb mold polar 
zone arranged at the side to which said surface acoustic wave resonator in said 
vertical joint resonator mold surface acoustic wave filter is connected, The earth 
line which has connected the grounding terminal and electrode pad of the comb 
mold polar zone, And surface acoustic wave equipment given in claim 1 thru/or 
any 1 term of 5 characterized by preparing an insulating layer between at least 
one and the piezo-electric substrates of a signal line which have connected said 
vertical joint resonator mold surface acoustic wave filter and said surface 
acoustic wave resonator. 
[Claim 7] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 6 
characterized by giving balanced - unbalance conversion function to said surface 
acoustic wave equipment. 
[Claim 8] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 7 to 
which said piezo-electric substrate is characterized by being contained in a 
package by the face down method of construction. 
[Claim 9] 

The communication device characterized by having surface acoustic wave 
equipment of a publication in claim 1 thru/or any 1 term of 8. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the surface acoustic wave equipment which can improve 

a transmission characteristic, and the communication device using it. 

[0002] 

[Description of the Prior Art] 

The technical progress of a portable telephone (communication device) in recent 
years has a remarkable thing. In order to realize this, the surface acoustic wave 
equipment used for RF stage of a portable telephone is also asked for high 
performance-ization. The configuration which carries out the series connection of 
the surface acoustic wave resonator is widely used to the surface acoustic wave 
filter, especially the vertical joint resonator mold surface acoustic wave filter as it 
considers as the technique of high-performance-izing surface acoustic wave 
equipment, for example, is indicated by JP,7-30367,A. 
[0003] 

This schematic diagram is shown in drawing 3 . Three configurations of drawing 
3 go away and the surface acoustic wave resonator 102 is connected to the 
serial to the mold polar-zone (henceforth IDT) type vertical joint resonator mold 
surface acoustic wave filter 101. that time - the frequency relation between the 
vertical joint resonator mold surface acoustic wave filter 101 and the surface 
acoustic wave resonator 102 is set up so that the antiresonant frequency of the 
surface acoustic wave resonator 102 may be located in a RF side from the 



passband of the vertical joint resonator mold surface acoustic wave filter 101 and 

resonance frequency may be located in a passband. 

[0004] 

Since the nearby magnitude of attenuation becomes large very much a passband 
RF side by this since the antiresonant frequency of the surface acoustic wave 
resonator 102 is located in a RF side from the passband of the vertical joint 
resonator mold surface acoustic wave filter 101, and resonance frequency is 
located in a passband, big degradation of the insertion loss in a passband is not 
produced. 
[0005] 

In order to remove conventionally the defective generated in a production 
process in manufacture of surface acoustic wave equipment, property sorting in a 
wafer phase may be performed in addition to the completion phase of a product. 
It is because carrying in a package to the component of a defective being lost, 
consequently making a package useless is lost and cost reduction becomes 
possible by removing the defective of a component in a wafer phase by this. 
[0006] 

In order to perform property sorting in this wafer phase by the measurement 
using a needlelike probe, the pad for property sorting of dedication (following and 
1 ** pad) is prepared. In order to reduce the capacity generated from leading 
about etc., this 1 ** pad adjoins each electrode pad for a flow with a package, 
and is prepared in many cases. In addition, the reason for preparing 1 ** pad 
independently is for each above-mentioned electrode pad to get damaged by 
contact at the head of a probe, and to tend to generate nonconformity in 
connection with a package, when measurement by the probe is performed using 
each above-mentioned electrode pad. 
[0007] 

The example of the layout on a piezo-electric substrate in the case of realizing 
actually the surface acoustic wave equipment of the configuration of drawing 3 is 
shown in drawing 4 R> 4. In drawing 4,1** pad for the electrode pad for bump 



bond or wire bond in the rectangular head shown in the slanting grid and the 
rectangular head of a slash to measure and sort out a filter property using a 
probe in the state of a wafer is shown. 
[0008] 

[Problem(s) to be Solved by the Invention] 

However, with the configuration of drawing 3 , there was a problem that the 
insertion loss in a passband got worse, compared with the configuration which 
does not carry out the series connection of the surface acoustic wave resonator 
102. As a result of investigating this cause, it turned out that the parasitic 
capacitance with which the cause of worsening the insertion loss in a passband 
enters between the vertical joint resonator mold surface acoustic wave filter 101 
and the surface acoustic wave resonator 102 (it generates) has influenced. 
[0009] 

That is, as shown in drawing 4 , in the structure which carries out the series 
connection of the surface acoustic wave resonator 102 to at least two IDT(s) of 
the surface acoustic wave filter 101, each two signal lines 103 and 104 which are 
wiring which connects them become the layout which surrounds the electrode 
pad 105 and 1 ** pad 106. Big parasitic capacitance occurred by this between 
these two signal lines 103 and 104, and the electrode pad 105 and 1 ** pad 106, 
and it turned out that that this parasitic capacitance is large is the cause of 
worsening the insertion loss in a passband. 
[0010] 

Like drawing 3 , the object of this invention proposes the layout on the piezo- 
electric substrate which can reduce parasitic capacitance in the configuration 
which carried out the series connection of the surface acoustic wave resonator 
102 to the vertical joint resonator mold surface acoustic wave filter 101 , and the 
insertion loss in a passband is to offer good surface acoustic wave equipment. 
[0011] 

[Means for Solving the Problem] 

The vertical joint resonator mold surface acoustic wave filter which has at least 



three IDT(s) formed along the propagation direction of a surface acoustic wave 
on the piezo-electric substrate in order that the surface acoustic wave equipment 
of this invention may solve the above technical problem, It has the surface 
acoustic wave resonator connected to the serial to at least two IDT(s) of this 
vertical joint resonator mold surface acoustic wave filter. The value of the 
parasitic capacitance which enters between a vertical joint resonator mold 
surface acoustic wave filter and a surface acoustic wave resonator is 
characterized by being set to 6.5x1 02/below fO [pF] (correcting, fO being the 
center frequency [MHz] of the passband of a vertical joint resonator mold surface 
acoustic wave filter). 
[0012] 

Since the value of the parasitic capacitance which enters between a vertical joint 
resonator mold surface acoustic wave filter and a surface acoustic wave 
resonator was set to 6.5x1 02/below fO [pF] according to the above-mentioned 
configuration, the increment in the insertion loss resulting from the above- 
mentioned parasitic capacitance and degradation of VSWR can be controlled, 
and the insertion loss in a passband is good and can offer surface acoustic wave 
equipment excellent in the transmission characteristic. 
[0013] 

The vertical joint resonator mold surface acoustic wave filter which has at least 
three IDT(s) formed along the propagation direction of a surface acoustic wave 
on the piezo-electric substrate in order that other surface acoustic wave 
equipments of this invention may solve the above technical problem, It has the 
surface acoustic wave resonator connected to the serial to at least two IDT(s) of 
this vertical joint resonator mold surface acoustic wave filter. Wiring which carries 
out the series connection of at least two IDT(s) and said surface acoustic wave 
resonator of said vertical joint resonator mold surface acoustic wave filter It is 
arranged so that the ground lateral electrode pad connected to said IDT may be 
surrounded, and it is characterized by having the pad for property sorting 
adjoined and connected to electrode pads other than this ground lateral electrode 



pad. 
[0014] 

Since it has the pad for property sorting adjoined and connected to an electrode 
pad according to the above-mentioned configuration, through the above- 
mentioned pad for property sorting, the property of surface acoustic wave 
equipment is inspected with a probe, and the above-mentioned surface acoustic 
wave equipment can be sorted out from the inspection result. 
[0015] 

Moreover, since the pad for property sorting is adjoined and connected to 
electrode pads other than the ground lateral electrode pad connected to said IDT 
surrounded with wiring which carries out the series connection of at least two 
IDT(s) and said surface acoustic wave resonator of said vertical joint resonator 
mold surface acoustic wave filter with the above-mentioned configuration, it is 
avoidable that the above-mentioned pad for property sorting adjoins the ground 
lateral electrode pad which is surrounded with said wiring and which is connected 
to said IDT. 
[0016] 

Since the increment in the parasitic capacitance which originates in the pad for 
property sorting adjoining a ground lateral electrode pad in the above-mentioned 
configuration by this can be prevented and the above-mentioned parasitic 
capacitance can be set for example, to 6.5x1 02/below fO [pF], the increment in 
the insertion loss resulting from the above-mentioned parasitic capacitance and 
degradation of VSWR can be controlled, and the insertion loss in a passband is 
good and can offer surface acoustic wave equipment excellent in the 
transmission characteristic. 
[0017] 

With the above-mentioned surface acoustic wave equipment, said vertical joint 
resonator mold surface acoustic wave filter has a reflector. All grounding 
terminals of IDT other than IDT which adjoins IDT connected to said surface 
acoustic wave resonator among IDT(s) of said vertical joint resonator mold 



surface acoustic wave filter and said reflector are connected only to one 
electrode pad. It is desirable that go away the ground side of IDT(s) other than 
IDT which adjoins IDT connected to said surface acoustic wave resonator and 
said reflector, and the mold electrode is communalized with the electrode finger. 
[0018] 

According to the above-mentioned configuration, since it goes away the ground 
side of IDT(s) other than IDT which adjoins IDT connected to the surface 
acoustic wave resonator, and said reflector and the mold electrode is 
communalized with the electrode finger, said pad for property sorting can carry 
out [ certain ]-izing of the evasion of adjoining the ground lateral electrode pad 
connected to said IDT surrounded with said wiring. 
[0019] 

Since the increment in the parasitic capacitance which originates in the pad for 
property sorting adjoining a ground lateral electrode pad in the above-mentioned 
configuration by this can be prevented more certainly and the above-mentioned 
parasitic capacitance can be set for example, to 6.5x1 02/below fO [pF], the 
increment in the insertion loss resulting from the above-mentioned parasitic 
capacitance and degradation of VSWR can be controlled, and the insertion loss 

* 

in a passband is good and can offer more certainly surface acoustic wave 

equipment excellent in the transmission characteristic. 

[0020] 

In the above-mentioned surface acoustic wave equipment, it is desirable for said 
vertical joint resonator mold surface acoustic wave filter to have three or five 
IDT(s). 
[0021] 

With the above-mentioned surface acoustic wave equipment, the bus bar of a 
comb mold electrode may be made thinner than other parts in the part where it 
goes away the ground side of IDT which adjoins IDT which goes away the signal 
side of IDT connected to said surface acoustic wave resonator of said vertical 
joint resonator mold surface acoustic wave filter, and is connected with the mold 



electrode at this aforementioned surface acoustic wave resonator, and the mold 

electrode adjoins each other mutually. 

[0022] 

In the part which adjoins each other mutually, by having made the bus bar of a 
comb mold electrode thinner than other parts, the aforementioned parasitic 
capacitance can be reduced, the increment in the insertion loss resulting from the 
above-mentioned parasitic capacitance and degradation of VSWR can be 
controlled, and the insertion loss in a passband is good and, according to the 
above-mentioned configuration, can offer more certainly surface acoustic wave 
equipment excellent in the transmission characteristic. 
[0023] 

In the above-mentioned surface acoustic wave equipment, an insulating layer 
may prepare between at least one and the piezo-electric substrates of the earth 
line which has connected the electrode pad connected to the grounding terminal 
of the comb mold polar zone arranged at the side to which said surface acoustic 
wave resonator in said vertical joint resonator mold surface acoustic wave filter is 
connected, and the grounding terminal and the electrode pad of the comb mold 
polar zone, and the signal line which has connected said vertical joint resonator 
mold surface acoustic wave filter and said surface acoustic wave resonator. 
[0024] 

According to the above-mentioned configuration, a parasitic capacitance value 
can be reduced by preparing an insulating layer with a dielectric constant smaller 
than a piezo-electric substrate between at least one and the piezo-electric 
substrates of an electrode pad, an earth line, and a signal line, and a property 
can be improved. 
[0025] 

Balanced - unbalance conversion function may be given to said surface acoustic 
wave equipment with the above-mentioned surface acoustic wave equipment. In 
the above-mentioned surface acoustic wave equipment, said piezo-electric 
substrate may be contained in the package by the face down method of 



construction. 
[0026] 

The communication device of this invention is characterized by having surface 
acoustic wave equipment given in above any they are, in order to solve the 
aforementioned technical problem. Since it has the surface acoustic wave 
equipment equipped with the outstanding transmission characteristic with which 
the insertion loss was reduced according to the above-mentioned configuration, a 
communication link property can be improved. 
[0027] 

[Embodiment of the Invention] 

It will be as follows if each example concerning the surface acoustic wave 
equipment of this invention is explained based on drawing 1 , drawing 2 , drawing 
5 , or drawing 33 . 
[0028] 
(Example 1) 

The configuration of the example 1 of this invention is explained using drawing 1 , 
drawing 2 , and drawing 5 . In addition, each future example explains taking the 
case of the filter for DCS reception (center frequency of a passband: 1842.5 
MHz). First, the electrode configuration of an example 1 is explained using 
drawing 2 . 
[0029] 

In the example 1, as shown in drawing 2 , each surface acoustic wave resonators 
203 and 204 connected to the serial to each vertical joint resonator mold surface 
acoustic wave filters 201 and 202 and each vertical joint resonator mold surface 
acoustic wave filters 201 and 202, respectively are formed with the aluminum 
(aluminum) electrode on the piezo-electric substrate 301 which consists of 40 
**5-degreeYcutX propagation LiTa03. 
[0030] 

As for each vertical joint resonator mold surface acoustic wave filters 201 and 
202, it is desirable from the ability to attain a miniaturization to be arranged along 



the propagation direction of those surface acoustic waves. It is desirable by the 
ability attaining a miniaturization to be arranged along the propagation direction 
of those surface acoustic waves also about each surface acoustic wave 
resonators 203 and 204. The configuration of an example 1 is surface acoustic 
wave equipment which gave balanced - unbalance conversion function using 
each vertical joint resonator mold surface acoustic wave filters 201 and 202. 
[0031] 

the configuration of the vertical joint resonator mold surface acoustic wave filter 
201 puts IDT(comb mold polar zone) 206 from both sides along the propagation 
direction of a surface acoustic wave » as - every - IDT 205 and 207 is formed, 
respectively and reflectors 208 and 209 are further formed in those both sides, 
respectively. 
[0032] 

IDT205 wanted to have the parallel electrode finger of each other of plurality 
which is prolonged in the direction which intersects perpendicularly from the 
band-like end face section (bus bar) and one flank of the end face section, was 
carried out, is equipped with two mold electrodes, and has each above- 
mentioned comb mold electrode in the condition of having become intricate 
between mutual electrode fingers so that the flank of the electrode finger of each 
above-mentioned comb mold electrode might be met mutually. 
[0033] 

In such IDT205, a signal transformation property and setting out of a passband 
are possible by setting up the decussation width of face which shows the die 
length and width of face of each electrode finger, spacing of each adjacent 
electrode finger, and the confrontation die length in the condition between mutual 
electrode fingers of having become intricate, respectively. Moreover, it is the 
same as that of IDT205 about each of other IDT. A reflector has the function 
reflected in the direction which has spread the spread surface acoustic wave. 
[0034] 

The pitch of several electrode fingers between IDT205 and IDT206 and between 



I 

IDT206 and IDT207 is set up smaller than other parts of IDT so that it may turn 

out that drawing 2 is moreover seen (218 of drawing 2 , 219 parts). 

[0035] 

Although the configuration of the vertical joint resonator mold surface acoustic 
wave filter 202 is fundamentally the same as the vertical joint resonator mold 
surface acoustic wave filter 201, each points that those phases are reversed to 
IDT 205 and 207, as for each IDT 210 and 212 differ. The unbalance signal 
terminal 215, each IDT 205 and 207, and each IDT 210 and 212 are connected 
to each balanced signal terminals 216 and 217 for each IDT 206 and 211 through 
each surface acoustic wave resonators 203 and 204, respectively. 
[0036] 

With the configuration of the surface acoustic wave resonator 203, each 
reflectors 222 and 224 are formed, respectively so that IDT223 may be put from 
both sides along the propagation direction of a surface acoustic wave. The 
configuration of the surface acoustic wave resonator 204 is the completely same 
configuration as the surface acoustic wave resonator 203. The layout on the 
actual piezo-electric substrate 301 of the configuration of an example 1 is shown 
in drawing 1 . In drawing 1 , the part corresponding to drawing 2 is shown using 
the same member number. In drawing 1 , the rectangular head of the electrode 
pad for bump bond for the rectangular head of a slanting grid to take a package 
and a flow and a slash is 1 ** pad. 
[0037] 

As shown in drawing 5 , the surface acoustic wave equipment of an example 1 
takes a flow for between the electrode surface of the piezo-electric substrate 301 , 
and the diamond touch sides 403 of a package 400 by the bump 406, and it is 
produced using the face down method of construction which secures space 405 
on the electrode surface of the piezo-electric substrate 301 so that generating of 
the surface acoustic wave in the piezo-electric substrate 301 may not be checked. 
The package 400 has a bottom plate 401 , the side-attachment-wall section 402, 
and cap 404. 



[0038] 

The description of an example 1 IDT 205 and 207, IDT223 and IDT 210 and 212, 
and IDT226 in drawing 1 to each grounding terminal of IDT 206 and 211 between 
each leading about 304 and 305 connected, respectively and each leading about 
306 and 307 It is only each electrode pads 302 and 303 for bump bond having 
been connected, respectively, and 1 ** pad's being excluded, and having 
adjoined each above-mentioned electrode pad 302 and each electrode pad other 
than 303, and having prepared 1 side pad, respectively. 
[0039] 

Approaching mutually and adjoining the above-mentioned contiguity also 
contains. Moreover, since being prepared on leading about which connects each 
signal terminal of IDT and a grounding terminal, and each electrode pad 
corresponding to them can avoid becoming long beyond the need about leading 
about, 1 ** pad to prepare has it. [ desirable ] 
[0040] 

The grounding terminal (ground side comb mold electrode) of IDT 205 and 207 
sets in 228 or 229 parts (part which adjoins each other mutually), in connection 
with it, it is shown in drawing 2 - as the grounding terminal (ground side comb 
mold electrode) of IDT206, and every - the grounding terminal (ground side 
comb mold electrode) of IDT21 1, and every - the grounding terminal (ground 
side comb mold electrode) of IDT 210 and 212 - 230 or 231 parts (part which 
adjoins each other mutually) - setting an electrode finger - using - 
communalization - that is, it connects mutually. 
[0041] 

By this, even if it connects, respectively and does not prepare 1 ** pad in each 
grounding terminal of IDT 206 and 211 1 ** pad of IDT 210 and 212 connected to 
which grounding terminal at least is minded, every - IDT 205 and 207 - at least - 
- which grounding terminal and every - The filter shape of the produced surface 
acoustic wave equipment can be checked in the state of a wafer, and property 
sorting about each above-mentioned surface acoustic wave equipment of a wafer 



condition can be performed promptly, respectively. 
[0042] 

If the detailed design of each vertical joint resonator mold surface acoustic wave 
filters 201 and 202 sets to lambdal wavelength decided by the pitch of the 
electrode finger which has not made the pitch small, 
Decussation width of face: 41.8lambdal 

IDT number (order of 205, 206, and 207): - (3)1818(3) / (3)33(3) (number of the 
electrode finger with which the inside of a parenthesis made the pitch small) 
Reflector number: 60 (201) and 90 (202) 
duty: « 0.72 (IDT) and 0.57 (reflector) 
Electrode-layer thickness: 0.092lambdal 

The detailed design of the surface acoustic wave resonators 403 and 404 is as 
follows. 

Decussation width of face: 34.9lambdal 
IDT number: 250 
Reflector number: 30 
duty:0.60 

Electrode-layer thickness: 0.093lambdal 

Next, an operation and effectiveness of the surface acoustic wave equipment 
concerning this example 1 are explained. The frequency-transmission 
characteristic of the configuration of an example 1 and a frequency-VSWR 
property are shown in drawing 6 and drawing 7 . The frequency-transmission 
characteristic of the configuration of the example 1 of a comparison shown in 
drawing 8 R> 8 and drawing 9 as a comparison and a frequency-VSWR property 
are also shown. 
[0043] 

the configuration of the example 1 of a comparison - every given in an example 
1 - the grounding terminal of IDT 205-207, and every - every which separated 
the grounding terminal of IDT 210-212 mutually, respectively - IDT(s) 205a-207a 
and every - 1 ** pads 501 and 502 are further formed in the grounding terminal 



of IDT(s) 206a and 21 1a using each vertical joint resonator mold surface acoustic 
wave filters 201a and 202a equipped with IDT(s) 210a-212a. All the other design 
parameters etc. are the same. 
[0044] 

Incidentally, compared with the example 1 of a comparison, the parasitic 
capacitance which enters in the example 1 between the vertical joint resonator 
mold surface acoustic wave filter 202 and the surface acoustic wave resonator 
204 between the vertical joint resonator mold surface acoustic wave filter 201 
and the surface acoustic wave resonator 203 is small about 0.1 pF. The 
magnitude of the parasitic capacitance of the example 1 shown in drawing 1 and 
drawing 2 was about 0.30pF, and the magnitude of the parasitic capacitance of 
the example 1 ( drawing 8 , drawing 9 ) of a comparison was about 0.40pF. 
[0045] 

When drawing 6 and drawing 7 are seen, it turns out that the example 1 is [ of a 
frequency-transmission characteristic and a frequency-VSWR property ] both 
better than the example 1 of a comparison. Although it was also one factor that 
the mismatching from a characteristic impedance became small since the 
parasitic capacitance of the reason to which the insertion loss in a passband 
improved which enters between a vertical joint resonator mold surface acoustic 
wave filter and a surface acoustic wave resonator decreased, it turned out that 
another loss factors other than this are also reduced. 
[0046] 

That is, the frequency-transmission characteristic at the time of removing 
mismatching loss in simulation (the impedance of all the frequency points having 
been made in agreement with a characteristic impedance) is shown in drawing 
10 from the frequency-transmission characteristic of an example 1 and the 
example 1 of a comparison. 
[0047] 

When drawing 10 is seen, even if it removes mismatching loss, the example 1 of 
an insertion loss is smaller. That is, it can be said that reducing the parasitic 



capacitance which enters between a vertical joint resonator mold surface 
acoustic wave filter and a surface acoustic wave resonator has the effectiveness 
of reducing not only mismatching loss but another loss factors other than 
mismatching loss. 
[0048] 

Next, it investigated concretely into which parasitic capacitance between a 
vertical joint resonator mold surface acoustic wave filter and a surface acoustic 
wave resonator should have been made. The approach of examination changed 
the parasitic capacitance between a vertical joint resonator mold surface acoustic 
wave filter and a surface acoustic wave resonator to 0.1 5pF - 0.45pF in 
simulation, and calculated the value of the insertion loss with which can be 
satisfied of the pass band width of 75MHz required as a filter for DCS reception. 
The result is shown in drawing 33 . 
[0049] 

It turns out that the insertion loss with which can be satisfied of the pass band 
width of 75MHz is small, so that the value of the parasitic capacitance between a 
vertical joint resonator mold surface acoustic wave filter and a surface acoustic 
wave resonator will become small, if drawing 33 is seen. Generally a 
commercial-scene demand of the insertion loss of the filter for DCS reception is 
2dB in the time of ordinary temperature, and drawing 33 shows that it is 
necessary to set the value of the parasitic capacitance between a vertical joint 
resonator mold surface acoustic wave filter and a surface acoustic wave 
resonator to 0.35pF or less, in order to satisfy this. 
[0050] 

That is, in the filter for DCS reception whose center frequency is 1842.5 MHz, in 
order that the parasitic capacitance to 0.35pF may obtain a filter with a good 
insertion loss, it can be said to be tolerance with close [ sufficient ] between a 
vertical joint resonator mold surface acoustic wave filter and a surface acoustic 
wave resonator. 
[0051] 



Since the value into which permissible capacity value divided the value of 
1842.5x0.35**6.5x102 by center frequency [MHz] turns into a upper limit of the 
capacity value which can be generalized and permitted by this to the center 
frequency to be used, the range of permissible parasitic capacitance can be 
expressed below as 6.5x1 02/fO [pF] (fO is the center frequency [MHz] of the 
passband of a vertical joint resonator mold surface acoustic wave filter). 
[0052] 

As a means to reduce the parasitic capacitance which enters between a vertical 
joint resonator mold surface acoustic wave filter and a surface acoustic wave 
resonator, not only the abbreviation of 1 ** pad but using each vertical joint 
resonator mold surface acoustic wave filters 201b and 202b which used the 
grounding terminal of IDT 206 and 21 1 as the grounding terminal of other IDT(s) 
in common with the electrode finger like drawing 2 , and also excluded each 
electrode pads 302 and 303 further for bump bond like drawing 1 1 is considered 
like an example 1. Even in this case, since each grounding terminal of IDT 206 
and 21 1 is as common as the grounding terminal of other IDT(s) through an 
electrode finger, property sorting in the wafer condition is possible. 
[0053] 

However, ohmic loss will increase because each ground of IDT 206 and 21 1 
becomes weak, and like the configuration of drawing 1 1 , if the electrode pads 
302 and 303 for bump bond are lost, as shown in drawing 1212 , an insertion 
loss will get worse further from the example 1 of a comparison. That is, in order 
to acquire the best insertion loss, it is desirable like drawing 1 to connect only 
one electrode pad for bump bond or wire bond to each IDT 206 and 21 1 , 
respectively. 
[0054] 

As explained above, in order to reduce the parasitic capacitance between a 
vertical joint resonator mold surface acoustic wave filter and a surface acoustic 
wave resonator in the surface acoustic wave equipment which gave balanced - 
unbalance conversion function in the example 1 using two vertical joint resonator 



mold surface acoustic wave filters which carried out the series connection of the 
surface acoustic wave resonator, the insertion loss in a passband and VSWR are 
improvable by losing 1 ** pad of the grounding terminal of Center IDT. By 
furthermore communalizing the grounding terminal of Center IDT with the 
grounding terminal of right and left IDT, even if there is no 1 ** pad of the 
grounding terminal of Center IDT, property sorting is possible in the state of a 
wafer. 
[0055] 

Although the example 1 showed the example of the surface acoustic wave 
equipment which gave balanced - unbalance conversion function By losing 1 ** 
pad connected to the grounding terminal of the center IDT of a vertical joint 
resonator mold surface acoustic wave filter like drawing 14 also in the surface 
acoustic wave equipment which does not have balanced - unbalance conversion 
function like drawing 13 The parasitic capacitance between a vertical joint 
resonator mold surface acoustic wave filter and a surface acoustic wave 
resonator can decrease, and the surface acoustic wave equipment which the 
insertion loss in a passband has improved can be obtained. 
[0056] 

moreover, as another example of the surface acoustic wave equipment which 
gave balanced - unbalance conversion function Also in the surface acoustic wave 
equipment of a configuration of connecting right and left IDT to reverse, and 
connecting an unbalance signal terminal and Center IDT to a balanced signal 
terminal in an example 1, like drawing 15 By losing 1 ** pad connected to the 
grounding terminal of the center IDT of a vertical joint resonator mold surface 
acoustic wave filter like drawing 16 The parasitic capacitance between a vertical 
joint resonator mold surface acoustic wave filter and a surface acoustic wave 
resonator can decrease, and the surface acoustic wave equipment which has 
improved the insertion loss in a passband can be obtained. 
[0057] 

Moreover, it also sets to the surface acoustic wave equipment of a configuration 



of having balanced - unbalance conversion function like drawing 17 using one 
vertical joint resonator mold surface acoustic wave filter by dividing the center 
IDT into two along the propagation direction of a surface acoustic wave. By 
losing 1 ** pad connected to the grounding terminal of the center IDT of a vertical 
joint resonator mold surface acoustic wave filter like drawing 18 The parasitic 
capacitance between a vertical joint resonator mold surface acoustic wave filter 
and a surface acoustic wave resonator can decrease, and the surface acoustic 
wave equipment which has improved the insertion loss in a passband can be 
obtained. 
[0058] 

Moreover, although surface acoustic wave equipment was produced like drawing 
5 in the example 1 by the approach of taking a flow with a package 400 and each 
electrode pad on the piezo-electric substrate 301 by the fgce down method of 
construction using the bump bond method, it is satisfactory even if this is a wire 
bond method of construction. 
[0059] 

Moreover, join the piezo-electric substrate 1002 by the flip chip method of 
construction on the set substrate 1001 not only like the configuration of drawing 5 
but like drawing 19 as a configuration produced by the face down method of 
construction, and resin 1003 is covered and closed on it. As shown in the 
configuration cut per 1 package by dicing, and drawing 2020 , similarly join the 
piezo-electric substrate 1 102 by the flip chip method of construction on the set 
substrate 1101, and the sheet-like resin material 1103 is covered and closed on it. 
Surface acoustic wave equipment may be produced with the configuration cut 
per 1 package by dicing. 
[0060] 

Furthermore, although the piezo-electric substrate 301 which consists of 40 **5- 
degreeYcutX propagation LiTa03 was used in the example 1 , as for this 
invention, the same effectiveness is acquired not only with this piezo-electric 
substrate 301 but with piezo-electric substrates, such as the 64 degrees - 72 



degree YcutX propagation LiNb03 and the 41-degreeYcutX propagation LiNb03, 
as the principle from which effectiveness is acquired also shows. 
[0061] 
(Example 2) 

The configuration of the example 2 of this invention is explained using drawing 
21 and drawing 22 . First, the electrode configuration of an example 2 is 
explained using drawing 21 . In the example 2, the surface acoustic wave 
resonator 1202 connected with the vertical joint resonator mold surface acoustic 
wave filter 1201 and the vertical joint resonator mold surface acoustic wave filter 

1201 to them at the serial is formed with aluminum electrode on the piezo-electric 
substrate 301 which consists of 40 **5-degree YcutX propagation LiTa03. 
[0062] 

In the configuration of the vertical joint resonator mold surface acoustic wave 
filter 1201, each reflectors 1208 and 1209 are formed, respectively so that each 
IDT 1203-1207 arranged along the propagation direction of a surface acoustic 
wave may be put. The pitch of the electrode finger of the part where two IDT(s) 
adjoin each other is made smaller than other parts of IDT so that it may turn out 
that drawing 21 is seen (part of 1210-1213 of drawing 21 ). 
[0063] 

Each IDT 1204 and 1206 is connected to the unbalance signal terminal 1214 for 
each IDT 1203, 1205, and 1207 through the surface acoustic wave resonator 

1202 again at the balanced signal terminals 1215 and 1216, respectively. At this 
time, phase inversion of IDT1206 is carried out to IDT1204, and this is giving 
balanced - unbalance conversion function. 

[0064] 

Each reflectors 1218 and 1219 are formed so that the configuration of the 
surface acoustic wave resonator 1202 may put IDT1217. The actual layout on 
the piezo-electric substrate 301 in an example 2 is shown in drawing 22 . In 
drawing 22 , the part corresponding to drawing 21 is shown using the same 
member number. 



[0065] 

With the layout shown by drawing 22 , the rectangular head of the electrode pad 
for bump bond for a slanting grid-like rectangular head to take a package and a 
flow and a slash is 1 ** pad. the description of an example 2 -- drawing 22 - 
setting -- every - every arranged among each leading about 1304, 1305, and 
1306 which has connected IDT 1203, 1205, and 1207 and IDT1217, respectively 
-- it is only the electrode pads 1302 and 1303 for bump bond being connected to 
the grounding terminal of IDT 1204 and 1206, respectively, and there being no 1 
** pad, that is, excluded. 
[0066] 

In connection with it, the grounding terminal of IDT1206 and the grounding 
terminal of IDT1207 are communalized [ in / in the grounding terminal of IDT1204, 
and the grounding terminal of IDT1203 / the part (part which adjoins each other 
mutually) of 1221 ] in drawing 21 in the part (part which adjoins each other 
mutually) of 1220 using the electrode finger. Thereby, even if it does not connect 
1 ** pad to each grounding terminal of IDT 1204 and 1206, a filter shape can be 
checked in the state of a wafer, and property sorting can be performed. 
[0067] 

If the detailed design of the vertical joint resonator mold surface acoustic wave 
filter 1201 sets to lambdal wavelength decided by the pitch of the electrode finger 
which has not made the pitch small, 
Decussation width of face: 37.1 lambdal 

IDT number (order of 1,203, 1204, 1205, 1206, and 1207): - (3)2222(3) / 

(3)31 (3) / (3)37(3) / (3)31 (3) (number of the electrode finger with which the inside 

of a parenthesis made the pitch small) 

Reflector number: 60 

duty: - 0.72 (IDT) and 0.57 (reflector) 

Electrode-layer thickness: 0.092lambdal 

The detailed design of the surface acoustic wave resonator 1202 is as follows. 
Decussation width of face: 50.7lambdal 



IDT number: 250 
Reflector number: 30 
duty:0.60 

Electrode-layer thickness: 0.093lambdal 

Next, the operation and effectiveness about the configuration of this example 2 
are explained. The frequency-transmission characteristic of the configuration of 
an example 2 and a frequency-VSWR property are shown in drawing 23 and 
drawing 24 , respectively. As a comparison, moreover the configuration of the 
example 2 of a comparison is shown in drawing 25 and drawing 26 , the 
frequency-transmission characteristic of the example 2 of a comparison and a 
frequency-VSWR property are shown in them according to drawing 23 and 
drawing 24 , respectively. 
[0068] 

the configuration of the example 2 of a comparison - an example 2 - receiving -- 
every - the grounding terminal of IDT 1204 and 1206 - 1 ** pad - preparing -- 
further - every - every between IDT1203 and 1204 - the grounding terminal 
between IDT1206 and 1207 is separated mutually. All the other design 
parameters etc. are the same. 
[0069] 

When drawing 23 and drawing 24 are seen, it turns out that the example 2 is [ of 
a frequency-transmission characteristic and a frequency-VSWR property ] both 
better than the example 2 of a comparison. Moreover, the frequency- 
transmission characteristic at the time of removing mismatching loss in 
simulation is shown in drawing 27 from the frequency-transmission characteristic 
of an example 2 and the example 2 of a comparison. When drawing 27 is seen, it 
turns out that the insertion loss of the example 2 is smaller than the example 2 of 
a comparison. 
[0070] 

That is, by reducing the parasitic capacitance between a vertical joint resonator 
mold surface acoustic wave filter and a surface acoustic wave resonator like an 



example 1, when five IDT(s) are used like an example 2, not only mismatching 
loss but another loss factor is reduced, and surface acoustic wave equipment 
with the good insertion loss in a passband is obtained. 
[0071] 

As explained above, in the surface acoustic wave equipment which gave 
balanced - unbalance conversion function using the vertical joint resonator mold 
surface acoustic wave filter which carried out the series connection of the surface 
acoustic wave resonator, and which has five IDT(s), the insertion loss in a 
passband and VSWR are improvable with an example 2 by reducing the parasitic 
capacitance between a vertical joint resonator mold surface acoustic wave filter 
and a surface acoustic wave resonator. 
[0072] 

Although the example 2 showed the example which connects each IDT 1204 and 
1206 in drawing 21 to a balanced signal terminal, and has balanced - unbalance 
conversion function For example, divide into two IDT1303 located in the center 
along the propagation direction of a surface acoustic wave like drawing 28 , and 
each IDT 1301, 1303, and 1305 is also set in the configuration linked to a 
balanced signal terminal. By losing 1 ** pad connected to the grounding terminal 
of IDT1303 like drawing 29 , the parasitic capacitance between a vertical joint 
resonator mold surface acoustic wave filter and a surface acoustic wave 
resonator can decrease, and the surface acoustic wave equipment which the 
insertion loss in a passband has improved can be obtained. 
[0073] 

(Example 3) 

The example 3 of this invention is shown in drawing 30 . In addition to the 
configuration shown in the example 1 in the example 3, it sets to the bus bar of 
every IDT205c, and 206c, 207c, 210c, 211c and 212c. A signal electrode and a 
ground electrode adjoin each other mutually. Each vertical joint resonator mold 
surface acoustic wave filter 201c, In the part ( drawing 30 1501-1504) where 
parasitic capacitance enters between 202c and each surface acoustic wave 



resonators 203 and 204 (it generates), the bus bar is set up so that it may 

become thinner than other parts. 

[0074] 

In other words, it is set up so that spacing which the signal electrode and ground 
electrode in the bus bar of every IDT205c, and 206c, 207c, 210c, 21 1c and 212c 
adjoin mutually, and adjoin the account of a top in each corner of the side near 
each surface acoustic wave resonators 203 and 204 may become large toward 
the method of outside one by one (outwardness which intersects perpendicularly 
to the propagation direction of a surface acoustic wave). As for the width of face 
which a bus bar is thin and was set up, at this time, it is desirable that it is larger 
than the width of face of the electrode finger connected with it. Moreover, it is 
more desirable to extend in the shape of a curve from a strong point and the 
strong ease of manufacturing, although the way of spreading may be linear or it 
may be rounded. 
[0075] 

Next, an operation and effectiveness of this example 3 are explained. In the 
configuration of drawing 30 , the parasitic capacitance between a vertical joint 
resonator mold surface acoustic wave filter and a surface acoustic wave 
resonator is further reduced rather than an example 1, and the surface acoustic 
wave equipment with which the insertion loss in a passband has been improved 
further is obtained. 
[0076] 
(Example 4) 

With the surface acoustic wave equipment concerning the example 4 of this 
invention As shown in drawing 31 , in the configuration shown in the example 1 in 
addition, between each leading about 304-307 which has connected the vertical 
joint resonator mold surface acoustic wave filter and the surface acoustic wave 
resonator and each electrode pads 302 and 303 for the Bengbu pads, and the 
piezo-electric substrate 301 Each insulating layers 1401 and 1402 with specific 
inductive capacity smaller than the piezo-electric substrate 301 are formed in 



each field across which it faced between the vertical joint resonator mold surface 
acoustic wave filters 201 and 202 and the surface acoustic wave resonators 203 
and 204, respectively. 
[0077] 

That is, in this example 4, are arranged at the side to which the surface acoustic 
wave resonators 203 and 204 are connected. The earth line which has 
connected the electrode pad 302,303 connected to the grounding terminal of IDT, 
and the grounding terminal and electrode pad of IDT, And each above-mentioned 
insulating layers 1401 and 1402 are formed between at least one and the piezo- 
electric substrates 301 of each signal lines 304-307 which have connected the 
vertical joint resonator mold surface acoustic wave filters 201 and 202 and the 
surface acoustic wave resonators 203 and 204. 
[0078] 

While shows the sectional view of a part to drawing 32 in said each field. An 
insulating layer 1402 is formed on the piezo-electric substrate 301, and each 
leading about 306 and 307 and the electrode pad 303 are formed on the 
insulating layer 1402. As each insulating layers 1401 and 1402, photopolymers, 
such as photosensitive polyimide, Si02, SiN, etc. are mentioned. 
[0079] 

Next, an operation and effectiveness of this example 4 are explained. Like 
drawing 31 , if each insulating layers 1401 and 1402 are formed between the 
piezo-electric substrate 301 and each leading about 304-307, since specific 
inductive capacity is smaller than the piezo-electric substrate 301, insulating 
layers 1401 and 1402 can reduce the parasitic capacitance which enters 
between the vertical joint resonator mold surface acoustic wave filters 201 and 
202 and the surface acoustic wave resonators 203 and 204 based on the formula 
of the capacity value of the capacitor mentioned above. Thereby, in this example 
4, the surface acoustic wave equipment which has improved the insertion loss in 
a passband further from the aforementioned example 1 is obtained. 
[0080] 



t 

In addition, in each above-mentioned example 1 thru/or 4, although the operation 
and effectiveness by each configuration were explained, these examples 1 
thru/or 4 may be combined how. 
[0081] 
(Example 5) 

Next, the communication device using surface acoustic wave equipment given in 
the above-mentioned example 1 thru/or any of 4 they are is explained based on 
drawing 34 . [ concerning this invention ] As shown in drawing 34 , as a receiver 
side (Rx side) which receives, the above-mentioned communication device 600 
is equipped with an antenna 601, the antenna common section / RFTop filter 602, 
amplifier 603, Rx interstage filter 604, a mixer 605, the 1stlF filter 606, a mixer 
607, the 2ndlF filter 608, the 1st+2nd local synthesizer 611, TCXO (temperature 
compensated crystal oscillator (temperature-compensated crystal oscillator))612, 
a divider 613, and the local filter 614, and is constituted. 
[0082] 

As double lines showed, in order to secure balance nature from Rx interstage 
filter 604 to drawing 34 to a mixer 605, transmitting by each balanced signal is 
desirable. 
[0083] 

Moreover, as a transceiver side (Tx side) which transmits, it has the TxlF filter 
621 , a mixer 622, Tx interstage filter 623, amplifier 624, a coupler 625, an isolator 
626, and APC (automatic power control)627 (APC), and the above-mentioned 
communication device 600 is constituted while sharing the above-mentioned 
antenna 601 , and the above-mentioned above-mentioned antenna common 
section / RFTop filter 602. 
[0084] 

And the surface acoustic wave equipment which the publication for this example 
1 thru/or any of 4 their being or they combined can use for the above-mentioned 
Rx interstage filter 604, the 1stlF filter 606, the TxlF filter 621 , Tx interstage filter 
623, and the antenna common section / RFTop filter 602 suitably. [ which was 



mentioned above ] 
[0085] 

The surface acoustic wave equipment concerning this invention is equipped with 
an unbalance-balance conversion function with a filtering function, and, moreover, 
has the outstanding property that an insertion loss is small. Therefore, by having 
used the above-mentioned surface acoustic wave equipment which has the 
outstanding transmission characteristic, the communication device of this 
invention which has the above-mentioned surface acoustic wave equipment can 
be improving the communication link property while being able to miniaturize. 
[0086] 

[Effect of the Invention] 

The vertical joint resonator mold surface acoustic wave filter which has at least 
three IDT(s) by which this invention was formed along the propagation direction 
of a surface acoustic wave on the piezo-electric substrate as explained above, It 

M 

has at least one surface acoustic wave resonator connected to said vertical joint 
resonator mold surface acoustic wave filter at the serial. To said surface acoustic 
wave resonator In the surface acoustic wave equipment to which at least two 
IDT(s) are connected among two or more IDT(s) of said vertical joint resonator 
mold surface acoustic wave filter It is the configuration of having set the value of 
the parasitic capacitance which enters between said vertical joint resonator mold 
surface acoustic wave filters and surface acoustic wave resonators to 
6.5x1 02/below fO [pF] (however, center frequency of a passband [ in / in fO / a 
vertical joint resonator mold surface acoustic wave filter ] [MHz]). 
[0087] 

So, by setting out of the above-mentioned parasitic capacitance, band 
interpolation close loss improves and the above-mentioned configuration does 
the effectiveness that VSWR can obtain good surface acoustic wave equipment. 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline top view showing the layout on the piezo-electric 
substrate in the surface acoustic wave equipment of an example 1 concerning 



this invention. 

[Drawing 2] It is the block diagram of the surface acoustic wave equipment of the 
above-mentioned example 1 . 

[Drawing 3] It is the block diagram of conventional surface acoustic wave 
equipment. 

[Drawing 4] It is the outline top view showing the layout on the piezo-electric 
substrate in the above-mentioned conventional surface acoustic wave equipment. 
[Drawing 5] It is the sectional view of the surface acoustic wave equipment of the 
above-mentioned example 1 . 

[Drawing 6] It is the graph which shows the frequency-transmission characteristic 
of the above-mentioned example 1 and the example 1 of a comparison, 
respectively. 

[Drawing 7] It is the graph which shows the frequency-VSWR property of the 
above-mentioned example 1 and the example 1 of a comparison, respectively, 
and (a) is (b) at the time of S22 at the time of S1 1 . 

[Drawing 8] It is the block diagram of the surface acoustic wave equipment of the 
above-mentioned example 1 of a comparison. 

[Drawing 9] It is the outline top view showing the layout on the piezo-electric 
substrate of the above-mentioned example 1 of a comparison. 
[Drawing 10] It is the graph which shows the frequency-transmission 
characteristic at the time of removing the mismatching loss of the above- 
mentioned example 1 and the example 1 of a comparison, respectively. 
[Drawing 1 1] It is the outline top view showing the layout on a piezo-electric 
substrate when excluding the electrode pad for bump bond between a vertical 
joint resonator mold surface acoustic wave filter and a surface acoustic wave 
resonator from the above-mentioned example 1 . 
[Drawing 12] It is the graph which shows the frequency-transmission 
characteristic of drawing 1 1 and the example 1 of a comparison, respectively. 
[Drawing 13] It is the block diagram of the example of a complete-change form in 
the surface acoustic wave equipment of the above-mentioned example 1 . 



[Drawing 14] It is the outline top view showing the layout on a piezo-electric 
substrate of the surface acoustic wave equipment shown in above-mentioned 
drawing 13 . 

[Drawing 15] It is the block diagram of other modifications in the surface acoustic 
wave equipment of the above-mentioned example 1. 
[Drawing 16] It is the outline top view showing the layout on a piezo-electric 
substrate of the surface acoustic wave equipment shown in above-mentioned 
drawing 15 . 

[Drawing 17] It is the block diagram of the modification of others [ pan / in the 
surface acoustic wave equipment of the above-mentioned example 1 ]. 
[Drawing 18] It is the outline top view showing the layout on a piezo-electric 
substrate of the surface acoustic wave equipment shown in above-mentioned 
drawing 17 . 

[Drawing 19] It is the sectional view showing the 1 manufacture process of the 
surface acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 20] It is the sectional view showing other 1 manufacture processes of 
the surface acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 21] It is the block diagram of the surface acoustic wave equipment of an 
example 2 concerning this invention. 

[Drawing 22] It is the outline top view in the surface acoustic wave equipment of 
the above-mentioned example 2 showing the layout on a piezo-electric substrate. 
[Drawing 23] It is the graph which shows the frequency-transmission 
characteristic of the above-mentioned example 2 and the example 2 of a 
comparison, respectively. 

[Drawing 24] It is the graph which shows the frequency-VSWR property of the 
above-mentioned example 2 and the example 2 of a comparison, respectively, 
and (a) is (b) at the time of S22 at the time of S1 1 . 

[Drawing 25] It is the block diagram of the surface acoustic wave equipment of 
the above-mentioned example 2 of a comparison. 

[Drawing 26] It is the outline top view in the surface acoustic wave equipment of 



the above-mentioned example 2 of a comparison showing the layout on a piezo- 
electric substrate. 

[Drawing 27] It is the graph which shows the frequency-transmission 
characteristic which removed the mismatching loss of the above-mentioned 
example 2 and the example 2 of a comparison, respectively. 
[Drawing 28] It is the block diagram of the example of a complete-change form in 
the surface acoustic wave equipment of the above-mentioned example 2. 
[Drawing 29] It is the outline top view in the surface acoustic wave equipment 
shown in above-mentioned drawing 28 showing the layout on a piezo-electric 
substrate. 

[Drawing 30] It is the block diagram of the surface acoustic wave equipment of an 
example 3 concerning this invention. 

[Drawing 31] It is an outline top view in the surface acoustic wave equipment of 
an example 4 concerning this invention. 

[Drawing 32] It is the sectional view of the part in which the insulating layer of the 
above-mentioned example 4 was prepared. 

[Drawing 33] It is a graph in the surface acoustic wave equipment concerning this 
invention to show the value of standard of parasitic capacitance, and is the graph 
which shows change of the insertion loss over change of the parasitic 
capacitance in each surface acoustic wave equipment of this invention and the 
example of a comparison. 

[Drawing 34] It is the important section block diagram of the communication 
device using the surface acoustic wave equipment of this invention. 
[Description of Notations] 

201 Vertical Joint Resonator Mold Surface Acoustic Wave Filter 
203 Surface Acoustic Wave Resonator 
205, 206, 207 IDT (comb mold polar zone) 
301 Piezo-electric Substrate 
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[Brief Description of the Drawings] 

[Drawing 1] It is the outline top view showing the layout on the piezo-electric 
substrate in the surface acoustic wave equipment of an example 1 concerning 
this invention. 

[Drawing 2] It is the block diagram of the surface acoustic wave equipment of the 
above-mentioned example 1 . 

[Drawing 3] It is the block diagram of conventional surface acoustic wave 
equipment. 

[Drawing 4] It is the outline top view showing the layout on the piezo-electric 
substrate in the above-mentioned conventional surface acoustic wave equipment. 
[Drawing 5] It is the sectional view of the surface acoustic wave equipment of the 
above-mentioned example 1 . 

[Drawing 6] It is the graph which shows the frequency-transmission characteristic 
of the above-mentioned example 1 and the example 1 of a comparison, 
respectively. 

[Drawing 7] It is the graph which shows the frequency-VSWR property of the 
above-mentioned example 1 and the example 1 of a comparison, respectively, 
and (a) is (b) at the time of S22 at the time of S1 1 . 

[Drawing 8] It is the block diagram of the surface acoustic wave equipment of the 



above-mentioned example 1 of a comparison. 

[Drawing 9] It is the outline top view showing the layout on the piezo-electric 
substrate of the above-mentioned example 1 of a comparison. 
[Drawing 10] It is the graph which shows the frequency-transmission 
characteristic at the time of removing the mismatching loss of the above- 
mentioned example 1 and the example 1 of a comparison, respectively. 
[Drawing 1 1] It is the outline top view showing the layout on a piezo-electric 
substrate when excluding the electrode pad for bump bond between a vertical 
joint resonator mold surface acoustic wave filter and a surface acoustic wave 
resonator from the above-mentioned example 1 . 
[Drawing 12] It is the graph which shows the frequency-transmission 
characteristic of drawing 11 and the example 1 of a comparison, respectively. 
[Drawing 13] It is the block diagram of the example of a complete-change form in 
the surface acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 14] It is the outline top view showing the layout on a piezo-electric 
substrate of the surface acoustic wave equipment shown in above-mentioned 
drawing 13 . 

[Drawing 15] It is the block diagram of other modifications in the surface acoustic 
wave equipment of the above-mentioned example 1 . 
[Drawing 16] It is the outline top view showing the layout on a piezo-electric 
substrate of the surface acoustic wave equipment shown in above-mentioned 
drawing 15 . 

[Drawing 17] It is the block diagram of the modification of others [ pan / in the 
surface acoustic wave equipment of the above-mentioned example 1 ]. 
[Drawing 18] It is the outline top view showing the layout on a piezo-electric 
substrate of the surface acoustic wave equipment shown in above-mentioned 
drawing 17 . 

[Drawing 19] It is the sectional view showing the 1 manufacture process of the 
surface acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 20] It is the sectional view showing other 1 manufacture processes of 



the surface acoustic wave equipment of the above-mentioned example 1 . 
[Drawing 21] It is the block diagram of the surface acoustic wave equipment of an 
example 2 concerning this invention. 

[Drawing 22] It is the outline top view in the surface acoustic wave equipment of 
the above-mentioned example 2 showing the layout on a piezo-electric substrate. 
[Drawing 23] It is the graph which shows the frequency-transmission 
characteristic of the above-mentioned example 2 and the example 2 of a 
comparison, respectively. 

[Drawing 24] It is the graph which shows the frequency-VSWR property of the 
above-mentioned example 2 and the example 2 of a comparison, respectively, 
and (a) is (b) at the time of S22 at the time of S1 1 . 

[Drawing 25] It is the block diagram of the surface acoustic wave equipment of 
the above-mentioned example 2 of a comparison. 

[Drawing 26] It is the outline top view in the surface acoustic wave equipment of 
the above-mentioned example 2 of a comparison showing the layout on a piezo- 
electric substrate. 

[Drawing 27] It is the graph which shows the frequency-transmission 
characteristic which removed the mismatching loss of the above-mentioned 
example 2 and the example 2 of a comparison, respectively. 
[Drawing 28] It is the block diagram of the example of a complete-change form in 
the surface acoustic wave equipment of the above-mentioned example 2. 
[Drawing 29] It is the outline top view in the surface acoustic wave equipment 
shown in above-mentioned drawing 28 showing the layout on a piezo-electric 
substrate. 

[Drawing 30] It is the block diagram of the surface acoustic wave equipment of an 
example 3 concerning this invention. 

[Drawing 31] It is an outline top view in the surface acoustic wave equipment of 
an example 4 concerning this invention. 

[Drawing 32] It is the sectional view of the part in which the insulating layer of the 
above-mentioned example 4 was prepared. 



[Drawing 33] It is a graph in the surface acoustic wave equipment concerning this 
invention to show the value of standard of parasitic capacitance, and is the graph 
which shows change of the insertion loss over change of the parasitic 
capacitance in each surface acoustic wave equipment of this invention and the 
example of a comparison. 

[Drawing 34] It is the important section block diagram of the communication 
device using the surface acoustic wave equipment of this invention. 
[Description of Notations] 

201 Vertical Joint Resonator Mold Surface Acoustic Wave Filter 
203 Surface Acoustic Wave Resonator 
205, 206, 207 IDT (comb mold polar zone) 
301 Piezo-electric Substrate 
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